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TIME SLOT BASED ROADWAY TRAFFIC
MANAGEMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not applicable

FEDERALLY SPONSORED RESEARCH

Not applicable

SEQUENCE LISTING OR PROGRAM

Not applicable

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention generally relates to traffic manage-
ment systems to manage automobile traific in roadways and
specifically to traflic management systems that use cellular
phones and corresponding networks to track roadway traffic.

2. Prior Art US Patent

Traffic management systems are in existence today in
many forms. Trailic management systems can be broadly
classified into traific monitoring systems, and traffic control
systems.

Some systems allow monitoring of roadways using sensors
or cameras and feed data about roadway ftratfic to a central
server which then broadcasts the acquired data to motorists
using broadcast methods such as radio signals. There are
other systems that monmitor roadway traific using signals from
cellular phones to generate a mapping of roadway traffic at
any point 1n time. Such traific monitoring systems generate a
lot of data and timely dispatch of such data to motorists 1s
essential for such systems to be valuable to motorists.

On the other hand traffic control systems provide a way to
control tratfic onto specific roadways to prevent tratfic jams
and overloads. Such systems constitute stop lights at inter-
sections or freeway entrances to control the number of cars
that can enter a roadway at any point in time.

There are also systems that combine the tratfic monitoring,
system with traffic control systems in order to make tratfic
control more efficient.

All such systems that are in use today have not solved the
traffic overloads we encounter almost every day. This 1s
because controlling roadway entry 1s not sufficient to reduce
trailic problems as motorists are unaware of traflic conditions
in real time. Radio broadcasts happen once in ten minutes,
and 11 a motorist has already entered into a roadway entry,
there 1s no way to turn back.

For further discussion the term freeway will be used to
illustrate a roadway with no signals or minimal signals.

Feeding back acquired trailic data into traffic control sys-
tems may make the entry signals more etficient, but i1t will not
stop motorists from queuing up behind traffic entry points
which will then lead to long wait times before a freeway can
be entered. Also, there 1s no way to control freeway exit points
since such exit points are usually connected to internal road-
way signals and 11 more motorists want to take a particular
ex1t than what can be supported by the internal roadway light
signal, then that will result 1n a backup of traific on the
freeway which then leads to longer lines at entry points.

Hence we can see that traffic problems arise because there
are more motorists that want to use a freeway at particular
points 1in time than what can be supported by that freeway at
a desired speed.
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Also, linking up freeway entry lights and lights near exit
with internal roadway lights and finding out the exact number
of cars that can be allowed to enter a freeway 1s non scalable
solution as every traffic light on all streets will have to be
linked up and that will result 1n enormous capital expenditure.

The tundamental problem with existing solutions 1s that
there 1s no predictability in travel routes of motorists at par-
ticular instances of time. Hence there 1s no way to effectively
control traffic lights at freeway entries, or lights close to
freeway exits. No amount of feedback into trailic control
system will result in reduced tratfic as such systems are easily
overwhelmed with the large number of motorists.

Hence there 1s a need for a traffic management solution that
does not sutler from above mentioned 1ssues but and provides
a solution that 1s not capital intensive, effective for all road-
ways, and offers efficient transport to motorists with predict-
able travel times.

Such a solution 1s not known to exist.

Currently there are no known prior art methods that offer a
solution to above mentioned problems.

Following paragraphs in current section describe relevant
prior arts in this field.

Prior art U.S. Pat. No. 6,577,946 proposes a system to
acquire real time tratfic data using cellular phones and feed-
ing back acquired data into traffic control system. As men-
tioned above, this system has several limitations. First the
amount ol data generated by every cellular user who 1s a
motorist will result in a very large database, which then
results 1n large amounts of decision vectors to be exchanged
with every entry and exit signal near a freeway. This 1s a non
scalable and capital intensive solution given that all signals
have to be networked and maintained forever. Even 1f such an
investment has been made, this system will be overwhelmed
when too many motorists wish to be at the freeway around the
same time.

Prior art U.S. Pat. No. 6,973,319 proposes a similar system
that addresses the data acquisition of traific conditions using
cellular phones and associated cellular networks. But this
does not address the basic problem of how to prevent or
control overload conditions of a freeway.

Prior art US Doc 20030014181 1s a similar system that
addresses the data acquisition of traific conditions using cel-
lular phones and associated cellular networks. But this does
not address the basic problem of how to prevent or control
overload conditions of a freeway.

As can be seen from above, all known prior arts suflfer from
some limitations 1n providing a traflfic management solution
that 1s not capital intensive, 1s scalable and effective in man-
aging overload conditions 1n freeways or other roadways.

OBJECTS AND ADVANTAGES

Accordingly, several objects and advantages of the present

invention are:

a) to provide a traffic management system that prevents
traffic problems from occurring;

b) to provide a traflic management system that works for
roadways that have entry or exit signals, and roadways
that do not have them;

¢) to provide a traflic management system that does not
need large capital investments; and

d) to provide a traific management system that 1s scalable.

SUMMARY

e

In accordance with present invention a traific management
system 1s provided that helps 1n preventing traflic overloads
from occurring on roadways.
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This 1s achieved by scheduling time slots for motorists to
travel a desired roadway or a set of roadways based on
requests of motorists, and rewarding them for honoring the
scheduled slot by traveling 1n or approximately around the
agreed upon time slot by one of several rewarding means.

The knowledge of whether a motorist has honored the
system specified time slot for travel 1s determined by tracking
a cellular device associated with the motorist 1n the automo-
bile of travel. Data from location of the cellular device 1s also
used to determine current traflic conditions so that this system
can elficiently schedule motorists into roadways.

Such a system where motorists are scheduled for travel,
will improve the traffic load at freeway entry and exit points
since motorists do not have to queue up at freeway entries
anymore. Motorists can depart from the 1nitial point of travel
only when their scheduled time slot 1s nearing hence not
congesting the entry points.

Initially this system may have few users, and the improve-
ments provided to overall traffic conditions may not be
noticeable, but as more users participate in this system, traffic
conditions will improve dramatically.

For example, any freeway that has traffic overload 1n peak
times, and has motorists moving at half the legal speed limat,
implies that there are twice the number of motorists than what
can be supported by the freeway system at that point 1n time.
If motorists were allowed to travel at full legal speed limat
during the same peak travel times, then they would take up
only half the time to reach the destination. So, 1f we schedule
first haltf of motorists for the first half of travel time and
second haltf of motorists for second half of travel time, the
time to reach the destination 1s maintained for each motorist
while reducing overall travel time and traffic conditions.

Such a system can realize full potential 11 half of users
using this freeway 1n the example above sign up for time slot
based travel. Even a small set of users, who honor the time slot
based travel can improve traific conditions incrementally.

Since motorists may not perceive an immediate value until
a threshold number of motorists sign up for such a system, the
system of present invention implements a reward system for
cach motorist who participates 1n this system. Each motorist
that honors the scheduled travel times 1s rewarded with points
that may be redeemed for future travel, grocery, gas pur-
chases, and coupons to events or allowance to use high occu-
pancy lanes. The rewards may be sponsored by advertisers or
by government agencies.

Hence motorists will mitially only see reward points for
participating in this time slot based travel system and not see
any reduction 1n travel times, but after a threshold number of
motorists signup, such as ten percent, motorists will see the
benelit of reduced travel time proportional to the number of
motorists signing up for the system in addition to the rewards.
If we consider the above example, for every ten percent of
motorists signing up, the travel times will be reduced by
twenty percent which 1s significant in a travel time of one
hour. This benefit will be even better for freeways that have to
support more than twice the supportable tratfic in peak hours.

This system can be implemented by tracking cellular
devices with no new inirastructure costs such as for network-
ing traflic stop light signals, or installing new sensors on
roadways or installing new transducers 1 automobiles to
track a motorist or installing new cameras to police a motorist
like other systems of prior art.

This system will work 1n countries where there are no
standard freeway entry and exit signals, and there are no
traffic lanes but have cellular towers tracking each motorist.

This system does not need policing since there are no laws
that need to be broken. It 1s completely up to a motorist to
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participate in this system, although with increased environ-
mental awareness, 1t 1s likely that most motorists will sign up
as 1t costs them very little, provides them with rewards,
reduces their travel times, improves the environment, and
improves health by reducing tailpipe smoke 1inhalation.

This system may be implemented imitially by using special
lanes such as high occupancy lanes, but can be applied to all
lanes as more users sign up.

Signing up and communicating with this system can be
done using a cellular phone using short message service or an
interactive voice response system or any interne data appli-
cation.

Hence combining a motorist tracking system to check
whether the motorist has honored the scheduled travel time
with a travel scheduling system, enables a traffic management
system that results in lower trailic overloads for any roadway
anywhere with minimal investment.

Improving road trailic conditions even by a few percentage
points can have dramatic positive elfects on the environment
and this system of present invention provides a way to
improve traffic conditions with minimal investment.

DRAWINGS-FIGURES

FIG. 1 shows traific management system of present inven-
tion.

FIG. 2 shows traific management method of present inven-
tion.

DRAWINGS-REFERENCE NUMERALS

31 traific management system of present invention

32 motorist

33 roadway

34 a cellular mobile device associated with a motorist

35 cellular base station for a motorist to communicate with
cellular network

36 motorist communication module

3’7 time slot scheduling module

38 motorist reward module

39 motorist tracking module

40 load calculation module

41 route calculation module

42 base station network

43 cellular wireless network

44 step

45 step

46 step

47 step

48 step

49 step

30 step

31 step

D2 step

33 step

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

In the following description, traffic management system of
present invention 1s described. Then steps using this system
are described

FIG. 1 shows traific management system of present inven-
tion 31 that enables a motorist 32 to schedule time slots for
travel on a desired roadway 33.

Traffic management system 31 1s made up of several func-
tional modules including a cellular mobile device associated
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with a motorist 34, a cellular base station for a motorist to
communicate with cellular network 35, a motorist communi-
cation module 36 to enable communication between motorist
32 and a time slot scheduling module 37, a motorist reward
module 38, a motorist tracking module 39, a load calculation
module 40, and a route calculation module 41. Each of these
modules can be a combination of soiftware and hardware
systems.

Motorist 32 requests a time slot for travel using communi-
cation module 36 that directs the request to time slot sched-
uling module 37, which then allocates available time slots in
the neighborhood of the requested time slot and replies back
to motorist of all possible time slots available 1n the neigh-
borhood time. Motorist 32 can then accept one of the time
slots as a time slot for intended travel and confirm the accep-
tance with time slot scheduling module 37. Once the motorist
1s scheduled, tracking module 39 starts tracking cellular
device 34 of motorist 32 to determine if motorist 32 1s indeed
traveling 1n one of the allocated time slots. If motorist 32 does
travel during the scheduled time slot, then a reward 1s given to
motorist 32 using motorist reward module 38.

Tracking module 39 1s coupled to time slot scheduling
module 37. Tracking module 39 1s also coupled to load cal-
culation module 40 so that traific load can be determined by
tracking all the motorists that have signed onto this system.
Motorists that are not signed 1nto this system may also be used
for tracking traffic conditions.

If traffic conditions mandate a route change that 1s different
from the request made by motorist 32 then motorist 32 i1s
notified of a list of acceptable time slots along with a list of
new routes by route calculation module 41.

Base station 35 1s coupled to other base stations using base
station network 42 and cellular device 34 1s coupled to base
station using cellular wireless network 43.

It can be seen that initially not many motorists may want to
schedule their travel since there may not be much time sav-
ings realized. But once many motorists start scheduling their
travel, time savings can exponentially increase.

FIG. 2 shows a call flow of method to manage tra
accordance with present invention.

In step 44 a time slot scheduling request 1s 1mmitiated by a
motorist 32.

In step 45 this request 1s received and processed by time
slot scheduling module 37.

In step 46 time slot scheduling module 37 checks if
requested time slot or any time slots near the requested time
slots are available.

In step 47 a reply 1s sent to motorist 32, indicating that
requested time slot or nearby time slots are available and
motorist 1s scheduled on one of the time slots 1n the reply.
Then motorist 32 1s tracked to check 1f the actual travel time

1s approximately within an acceptable range of scheduled
travel time slots.

In step 48 1t 1s determined that a motorist has traveled
within acceptable time slot limits or not.

In step 49 motorist 32, 1s no longer tracked since i1t was
determined that motorist 32 did not travel 1n the allocated
time slot.

In step 50 motorist 32 1s rewarded with reward points since
the time of travel was within the range of scheduled time slot.

In step 51 coordinates relative to cellular tower positions of
motorist 32 are passed to traffic load calculation module 41 to
influence the tratfic load conditions in this module.

In step 52 a feedback of traific load conditions 1s sent to
motorists who request a new time slot to influence their
choice of desired time slots.
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In step 53 1t1s determined 11 traffic load 1s under control and
if yes then there 1s no need to schedule any more motorists. If
traffic conditions are still not under control then this process
1s repeated for more motorists starting at step 44 again.

Reward points may be redeemed in multiple ways includ-
ing coupons for groceries, air travel points, high occupancy
lane travel allowance, and any other offers that promote other
businesses. Such a reward system 1s critical to the initial
adoption rate of this system, and once a threshold number of
motorists are signed on, everyone will get the benetit of faster
travel times 1n addition to reward points.

This system may be turned on only 1f a threshold number of
motorists sign on, such as five or ten percent of motorists that
travel a particular set of freeways.

This system can be implemented 1n a small area and later
expanded nationwide or worldwide.

This system does not adversely affect the travel times of
motorists that cannot schedule their travel times 1n advance,
since such motorists can continue to use the roadways on a
need by basis. Since the volume of traific 1s so high in current
roadways, even 1f a small percentage of motorists sign on, that
will decrease the travel times for the entire set ol motorists
considerably.

The value of such a system 1s clear as compared with any
other system of prior art in terms of return on mvestment.

There 1s no need to upgrade stop light signals, no need to
introduce transducers into automobiles, no need to install
cameras to police some motorists and no need to find real
estate to install wireless receivers to track motorist move-
ments.

This system can be used with roadways that have freeway
entry points and clearly marked lanes or with roadways that
are not so organized such as in some underdeveloped nations.
If greater than fifty percent motorist signs on to this system n
due course, this system can achieve unparalleled results as
compared with any solution 1n prior art.

Advantages

From the description above a number of advantages of this
traffic management system become evident:

a) a traflic management system 1s provided that prevents

traffic problems from occurring;

b) a traific management system 1s provided that works for
roadways that have entry or exit signals, and roadways
that do not have them;

¢) a traffic management system 1s provided that does not
need large capital investments; and

d) a traific management system 1s provided that 1s scalable.

CONCLUSION, RAMIFICATIONS AND SCOPE

Accordingly, the reader will see that combining a motorist
tracking system with a scheduling system and a reward sys-
tem, enables scheduling of motorists in different time slots so
that overall traific overload can be significantly reduced and
speed of travel can be considerably increased, hence provid-
ing several advantages including better productivity, environ-
ment friendliness, better gas mileage, and better health of
motorists with minimal cost of implementation as compared
with other solutions 1n prior art.

Although the description above contains many specifici-
ties, these should not be construed as limiting the scope of
invention but merely as providing illustrations of some of the
presently preferred embodiments of this invention. Thus the
scope of this invention should be determined by appended
claims and their legal equivalents, rather than by example
gIven.
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We claim:

1. A roadway traific management system comprising:

a time slot scheduling module wherein said time slot
scheduling module enables scheduling a travel time slot
for said motorist 1n a desired roadway;

a motorist tracking module wherein said motorist tracking,
module enables tracking of said motorist to check 1f said
motorist 1s traveling 1n said roadway 1n said time slot;

a motorist communication module that enables said motor-

1st to communicate with said time slot scheduling mod-
ule, to send and receive time slot scheduling messages,
and other broadcast informational messages;

a traific load calculation module to calculate traffic load at

a given point in time of any desired roadway that imple-
ments said traific management system, wherein input to
said traific load calculation module 1s dertved from said
motorist tracking module;

and a route calculation module to calculate travel routes in

said time slots for said motorists based on data from said
traffic load calculation module; and

a motorist reward module wherein said motorist reward

module rewards said motorist for traveling 1n said time
slot.

2. The roadway traffic management system of claim 1,
wherein said communication module supports communica-
tion standards selected from group consisting of simple mes-
saging service based communication standard, interactive
voice response based standard, and internet data based com-
munication standard.

3. The roadway traffic management system of claim 2,
wherein said commumication module enables bidirectional
communication to send and receive the time slot scheduling
messages, and the other broadcast informational messages.

4. The roadway traffic management system of claim 1,
wherein said motorist tracking module 1s implemented using
tracking methods that track cellular devices 1n a cellular net-
work.

5. The roadway traffic management system of claim 4,
wherein said motorist tracking module 1s implemented using,
tracking methods that track cellular devices 1n a using cellular
network standards selected from group consisting of global
system for mobile standard based cellular network, code divi-
sion multiple access standard based cellular network, and
other cellular networks.
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6. A method of managing roadway traific comprising;:
scheduling a motorist for a desired time slot to travel on
said roadway with a time slot scheduling module;

tracking said motorist traveling 1n said roadway 1n a motor-
1st tracking module, to check i1 said motorist traveled 1n
said scheduled time slot on said roadway;

rewarding said motorist for traveling in said roadway 1n

said scheduled time slot using a motorist reward module;

communicating using a communication module from a

device associated with said motorist to said scheduling
module to mitiate said scheduling of said time slot, and
other broadcast informational messages;

calculating traflic load conditions 1n a traffic load calcula-

tion module, wherein 1mput to said traffic load calcula-
tion module 1s derived from said motorist tracking mod-
ule; and

calculating travel routes for said motorists 1n a route cal-

culation module to calculate travel routes 1n said time
slots for said motorists based on data from said traffic
load calculation module; and

rewarding said motorist for traveling in said roadway 1n

said scheduled time slot using a motorist reward module.

7. The method of managing roadway traffic of claim 6,
wherein said communication module supports communica-
tion standards selected from group consisting of simple mes-
saging service based communication standard, interactive
voice response based standard, and internet data based com-
munication standard.

8. The method of managing roadway traific of claim 7,
wherein said communication module enables bidirectional
communication to send and recerve the scheduling messages,
and the other broadcast informational messages.

9. The method of managing roadway traffic of claim 6,
wherein said motorist tracking module 1s implemented using
tracking methods that track cellular devices 1n a cellular net-
work.

10. The method of managing roadway traflic of claim 9,
wherein said motorist tracking module 1s implemented using
tracking methods that track cellular devices 1n using cellular
network standard selected from group consisting of global
system for mobile standard based cellular network, code divi-
sion multiple access standard based cellular network, and
other cellular networks.
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